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Introduction {#sec001}
============

Microctis Folium (MF) is the dried leaves of a plant (*Microcos paniculata* L.) native to southern China. In summer and autumn, many herbal teas are decocted with these leaves in hot water to aid the digestive system, alleviate diarrhoea, and treat symptoms of fever caused by the common cold. Some studies have reported on the constituents and pharmacological effects of MF, including the anti-inflammatory effects of apigenin C-glycosides; the α-glucosidase inhibitory effects of vitexin, isovitexin and isorhamnetin 3-O-β-D-rutinoside; the antioxidative activity of epicatechin; the antitumour activities of seven alkaloids; and the hepatoprotective effect and antinociceptive, antidiarrhoeal, and antipyretic activities of MF extracts \[[@pone.0235533.ref001]--[@pone.0235533.ref008]\]. There are few reports about the comprehensive chemical profiles of MF, hindering its further exploitation.

Natural products extracted from living organisms, including microorganisms, plants and animals, have diverse chemical structures and promising biological activity, inspiring numerous new drugs \[[@pone.0235533.ref009]--[@pone.0235533.ref010]\]. The classical methods of studying chemical composition include isolating, purifying, and identifying compounds in plants. Recent technological advances in high-resolution mass spectrometry have facilitated the simultaneous identification of massive numbers of chemical structures in small quantities in complex matrices. Compared with nuclear magnetic resonance spectroscopy, which provides an extremely accurate elucidation of chemical structures, high-resolution mass spectrometry exhibits superior sensitivity and can simultaneously determine diverse compounds in several minutes, but it can also be used to identify structures with the assistance of standard or MS databases. In addition, tremendous quantities of MS/MS spectral data have made identification excessively complicated to manually analyse and have been consistently verified by standard substances or MS databases. Several free online MS databases, such as HMDB \[[@pone.0235533.ref011]\], KEGG \[[@pone.0235533.ref012]\], Metlin \[[@pone.0235533.ref013]\], mzCloud, and XCMS Online \[[@pone.0235533.ref014]\], are readily available, but they mostly emphasize data analyses of known metabolites and are seldom used to identify structures of unknown compounds. Some approaches have been reported to predict the molecular structures of unknown metabolites through MS/MS spectra, including CSI:-FingerID, the MCID MS/MS search program, and the combination of molecular networking with an in-silico MS/MS database \[[@pone.0235533.ref015]\]. The drawbacks of these approaches are that they have seldom been used to systematically determine the chemical profiles and quantitatively evaluate compounds, including known and unknown constituents in plants.

Recently, Global Natural Products Social Molecular Networking (GNPS; [http://gnps.ucsd.edu](http://gnps.ucsd.edu/)) has been reported as a web-based mass spectrometry ecosystem that aims to serve as an open-access database platform for the storage, analysis, and sharing of raw, processed or identified tandem mass (MS/MS) spectrometry data \[[@pone.0235533.ref016]\]. In addition to integrating massive MS/MS databases relevant to known compounds, GNPS can enable molecular networking (MN), comparing all MS/MS spectra, visualizing spectral correlations, and detecting data sets of spectra from related molecules, even if the spectra are not matched to any known compounds. Although MN was initially introduced in metabolomics \[[@pone.0235533.ref017]--[@pone.0235533.ref019]\], other successful applications of MN have been reported, including isolating several bioactive compounds \[[@pone.0235533.ref020]--[@pone.0235533.ref022]\], revealing the cryptic chemical traits that mediate plant ecology and evolution \[[@pone.0235533.ref023]\], discovering and characterizing microbial natural products \[[@pone.0235533.ref024]\], and establishing biological omics data relationships between humans, plants and microbes \[[@pone.0235533.ref025]\]. The chemical profile analysis of diverse components has been rendered efficient, convenient and comprehensive by MN in plants since MN not only can be used to identify known compounds but also hints at unknown analogues. Except for constituent analysis, a validated method is required to quantitatively measure quality by multi-component analysis. Fingerprint analysis is a comprehensive quantifiable or semiquantifiable method that can be used to evaluate the quality and stability of traditional Chinese medicine \[[@pone.0235533.ref026]\]. This analysis does not focus on a single compound but rather on the integral character of constituents in the analysis of traditional Chinese medicine. Many chromatographic technologies, including thin-layer chromatography, gas chromatography, capillary electrophoresis, and high-performance liquid chromatography, can be used in fingerprint analysis \[[@pone.0235533.ref026]\]. Among these approaches, thin-layer chromatography is a rapid and simple method with poor resolution and low sensitivity \[[@pone.0235533.ref027]\]; gas chromatography is mainly used to determine volatile compounds \[[@pone.0235533.ref028]\]; and capillary electrophoresis has high resolution and fast analysis speed, but it is often used to analyse proteins, nucleotides, etc \[[@pone.0235533.ref029]\]. It is well known that high-performance liquid chromatography (HPLC) is the most common fingerprinting approach due to its high sensitivity, accuracy, precision, and repeatability as well as wide applicability to hydrophilic and lipophilic compounds \[[@pone.0235533.ref030]\].

In this study, 165 constituents were identified in MF for the first time, and approximately five hundred unknown analogues were demonstrated by MN. All identified constituents and their analogues were presented via MN, indicating comprehensive chemical profiles of MF. Moreover, a method was established through chromatographic fingerprint validation by HPLC and applied to evaluate the quality of 15 batches of MF collected from different regions during different seasons. Furthermore, seasonal or geographic environmental influences on the chemical profile were estimated by principal coordinate analysis (PCoA) based on MS/MS spectra. Our study provided a strategy integrating MN with fingerprint analysis to comprehensively study the chemical composition in plants. The approach can also be applied to demonstrate the chemical composition and control quality of MF, determine environmental influences, and identify unknown analogues as the basis for further exploitation in the future.

Materials and methods {#sec002}
=====================

Reagents and materials {#sec003}
----------------------

Fifteen batches of Microctis Folium (*Microcos paniculata* L.) were collected from three districts of Guangdong Province, China, in three seasons (three batches from Suixi in summer; three batches from Suixi in winter; one batch from Yangchun in summer; four batches from Yangchun in autumn; three batches from Yangxi in autumn; and one batch from Yangxi in winter), as shown in [S1 Table](#pone.0235533.s006){ref-type="supplementary-material"}. All samples were deposited in the Guangdong Key Laboratory of Plant Resources and identified by chief pharmacist Liwei Yang (Guangdong Institute for Food and Drug Control, Guangzhou, China). Vitexin (111687--200602, purity: 99.9%) and Microctis Folium reference herb (121218--201104) were purchased from the National Institute for Control of Biological and Pharmaceutical Products of China (Beijing, China). Methanol of HPLC grade (Honeywell, Morris Plains, NJ, USA) and formic acid of HPLC grade (Sigma-Aldrich, Guangzhou, China) were used. All water used was distilled and further purified by a Milli-Q system (Millipore, Milford, MA, USA). Other reagents used in the experiment were analytical grade.

Preparation of the standard solution and sample {#sec004}
-----------------------------------------------

An appropriate amount of standard (vitexin) was accurately weighed and dissolved in 70% methanol (methanol: water = 7:3, v:v) to obtain the standard solution (20μg mL^-1^). After 2.5 g of sample was accurately weighed in a 100 mL glass-stoppered conical flask, 50 mL of 70% methanol (methanol: water = 7:3, v:v) was added. The filled flask was weighed with a precision of ±0.01 g, sonicated for 30 min (250 W, 33 kHz) twice, allowed to cool, and adjusted to the initial weight with 70% methanol as needed. Then, the solution was filtered with a membrane filter (0.45 μm) to collect the successive filtrate. The filtrate was used as the sample solution.

Analysis by UFLC-DAD-Triple TOF-MS/MS {#sec005}
-------------------------------------

Analysis was performed with a Shimadzu XR ultra fast liquid chromatography (UFLC) (Shimadzu Corp., Kyoto, Japan) equipped with an in-line degasser, a binary pump, an autosampler, a column oven, and a photodiode array detector (DAD). Separation was carried out on an Agilent Zorbax Eclipse Plus C18 column (4.6mm×250mm, 5μm) at 40°C. The mobile phase consisted of 0.1% formic acid (v/v) in methanol (A) and 0.1% formic acid (v/v) in water (B) using a linear gradient from 25 to 40% A (0--20 min), 40 to 60% A (20--70 min), 60% to 90% A (70--71 min), 90% A (71--75 min), 90% to 25% A (75--76 min), and 25% A (76--80 min). The injected volume was 10 μL, with the flow rate kept at 0.3 mL/min. The DAD scanned from 190 to 400 nm. The optimal wavelength was 339 nm.

Detections were performed by an AB SCIEX 5600 plus triple quadrupole time-of-flight mass spectrometry (Triple TOF-MS/MS) (AB Sciex, Foster City, CA, USA) equipped with electrospray ionization (ESI) source and Peak View analysis software (Version 2.1, AB Sciex, Shanghai, China). The TOF-MS operated in full scan mode, and the mass range was set to *m/z* 100--1200 in both the positive and negative ion modes. MS/MS data were acquired by the information-dependent acquisition (IDA) mode. The conditions of the mass spectrometry were as follows: ion source gas1, 55 psi; ion source gas2, 55 psi; curtain gas, 35 psi; temperature, 550°C; ion spray voltage floating, 5500 V (positive) or −4500 V (negative); collision energy, 40 V; collision energy spread, 20 V; and declustering potential, 80 V. Nitrogen was used as the nebulizer and auxiliary gas.

Molecular Networking (MN) {#sec006}
-------------------------

After all MS data files (wiff type) were converted to the required formats (mzxml type) by Proteo Wizard Software (Version: 3.0.11781), they were uploaded to the GNPS website ([http://gnps.ucsd.edu](http://gnps.ucsd.edu/)) by File Zilla Software (Version: 3.32.0). A MN was established using the online workflow of GNPS ([http://gnps.ucsd.edu](http://gnps.ucsd.edu/)). Through the "View Spectra Families" function, the MN could be visualized at a higher level, in which each MS/MS spectrum was represented as a node and spectrum-to-spectrum relatedness as edges between nodes. The data were clustered with MS-Cluster with a parent MS tolerance of 0.2 Da and an MS/MS fragment ion tolerance of 0.2 Da to create consensus spectra containing more than 2 spectra. The relatedness was filtered to have a cosine score above 0.7 and more than 6 matched peaks in the MS/MS spectrum. After the parameters were appropriately set, the spectra in the network were searched against the NIH Natural Products library available in GNPS to identify constituents that were not reported in MF. Furthermore, other constituents in MN were listed, whose spectra could not be the same but were analogous to those in the NIH Natural Products library. To evaluate the influence of season and geography, the MF samples were divided into different groups according to seasons or districts; then, the PCoA plots were processed on the results page by clicking \"View Emporer PCoA Plot in GNPS\".

Fingerprint analysis {#sec007}
--------------------

Methodology validation of fingerprint analysis was established according to the Guidelines for High Performance Liquid Chromatography in Chinese Pharmacopoeia (Chinese Pharmacopoeia Commission, version 2015, part IV) and the Technical Guideline for Experimental Study of Chromatogram Fingerprint of Traditional Chinese Medicine Injection (Chinese Pharmacopoeia Commission, 2002).

### Specificity {#sec008}

Equal volumes of the blank solvent, standard solution (vitexin), Microctis Folium reference herb, and sample solution were separately injected into the chromatograph, and the chromatograms were recorded.

### Precision {#sec009}

The repeatability was evaluated by injecting six sample solutions of the same batch into the instrument to calculate their relative retention time (RRT), relative peak area (RPA), and similarities. The intermediate precision was assessed by preparing sample solutions independently in duplicate with the same sample by two operators, on two days, and injecting the solutions into different instruments to calculate their RRT, RPA, and similarities.

### Stability {#sec010}

The stability of the sample solution was investigated. This process was carried out by comparing the RRT, RPA, and similarities in the chromatographs of the same sample solution after being stored at room temperature for different times (0, 4, 8, 12, 24, and 48 hours).

### Ruggedness {#sec011}

The ruggedness was evaluated by examining the peak stability, with small variations in procedural parameters on different columns (Welch Ultimate XB-C18, 4.6×250mm, 5μm; Agilent Zorbax Eclipse Plus C18, 4.6×250 mm, 5μm; Elite Hypersil ODS2-C18, 4.6×250 mm, 5μm); the RRT, RPA, and similarities of each characteristic peak were investigated.

The UFLC-DAD spectra were used to calculate similarities with the Similarity Evaluation System for Chromatographic Fingerprint of Tradition Chinese Medicine Software (Version 2012.1, Chinese Pharmacopoeia Commission). The similarities in methodology validation should be between 0.90 and 1.00.

Results and discussion {#sec012}
======================

Identification of compounds with GNPS {#sec013}
-------------------------------------

With the development of technology, high-resolution mass spectrometry can identify constituents by information from standard substances or MS databases, including exact molecular weight, exact mass and intensity of fragment ions. Because there is little knowledge about constituents in MF, the MS spectra were continuously searched against all GNPS spectral knowledge to elucidate the chemical profile. After matching the MS spectra of GNPS, 168 compounds were identified in MF, including 81 flavonoids, 21 alkaloids, 18 lignins, 11 terpenoids, 7 polyols, 5 lignans, 4 phenols, 3 coumarins, 3 steroids, and 15 other groups (shown in [S1 Fig](#pone.0235533.s006){ref-type="supplementary-material"} and [S2 Table](#pone.0235533.s007){ref-type="supplementary-material"}). The identified details of the fragment ion characteristics are shown in [S3 Table](#pone.0235533.s008){ref-type="supplementary-material"}. Except for vitexin, epicatechin and isorhamnetin 3-O-β-D-rutinoside \[[@pone.0235533.ref001], [@pone.0235533.ref004]--[@pone.0235533.ref005]\], 165 compounds were reported in MF for the first time. The results of the chemical profiles contribute to quality control and mechanistic research of constituents in MF.

Molecular Networking (MN) {#sec014}
-------------------------

To present the chemical profile of MF, the acquired compounds and their analogues were comprehensively depicted as MNs, comprising distinct families (shown in [Fig 1](#pone.0235533.g001){ref-type="fig"}, [S2](#pone.0235533.s002){ref-type="supplementary-material"} and [S3](#pone.0235533.s003){ref-type="supplementary-material"} Figs, and [S4 Table](#pone.0235533.s009){ref-type="supplementary-material"}). After families were processed with Cytoscape software, their nodes were clustered into several special circles, indicating constituents groups and their refined structural differences. The analogical mass-spectrometric fragment characteristics produced several clusters of nodes, presenting similar chemical structures. In addition, many unknown analogues could be inferred based on similar structural characteristics from the known compounds in the same families of MNs, and their exact molecular weights are presented in [Fig 1](#pone.0235533.g001){ref-type="fig"}. Abundant flavonoids were reported in MF, including flavonols, flavones, isoflavones, flavans, anthocyanidins, and xanthones. Most flavonols belonged to families Pos-01, Pos-10, and Neg-10 ([Fig 1](#pone.0235533.g001){ref-type="fig"} and [S2 Fig](#pone.0235533.s002){ref-type="supplementary-material"}). The reason was that the major fragmentation pathway of flavonol glycosides focused on analogue retro-Diels-Alder reactions and the loss of saccharides in structures despite the different mass-to-charge ratios of the product ions ([S3](#pone.0235533.s008){ref-type="supplementary-material"} and [S4](#pone.0235533.s009){ref-type="supplementary-material"} Tables). Although the structures of compounds in family Pos-01 all contained 4′, 5, 7-trihydroxyflavone glycosides, slight functional group differences at other sites produced clusters of three separate circles. It appeared that the clusters of MNs depended on structural similarity rather than the values of exact mass of the parent ion and product ion. For example, all identified known compounds contained para-coumaryl glucosides in the second larger circle of Pos-01, including the lignin M028. Then, their analogues could be inferred to have similar structural characteristics, containing 4′, 5, 7-trihydroxyflavone glycosides and/or para-coumaryl glucosides in the same circle. Since the M068 structure was partially similar to that of 4′, 5, 7-trihydroxyflavone, it belonged to the family Pos-01. In addition, the structures of compounds in family Pos-10 included 4′, 5, 7-tetrahydroxyflavone without any glycosyl group.

![Molecular Networking (MN) visualization of family Pos-01.\
Each node is represented as a compound's MS/MS spectrum because all retention times of nodes are different. Blue nodes are represented as spectra of identified constituents, which include noted compounds' names, and grey nodes are represented as spectra of their unknown analogues. Taking M007 and its analogue as an example, the information of identified constituents and their unknown analogues can be presented as noted on the left, including the name, parent mass, retention time, cosine score, *m/z* error, and mass fragmentation spectrum. Each coloured wedge of a node pie is the proportion of the spectral counts derived from each respective season (red: summer, blue: autumn, yellow: winner). Each edge between nodes is represented as a spectrum-to-spectrum similarity cosine score above 0.7.](pone.0235533.g001){#pone.0235533.g001}

The MNs of flavones mainly included the family Pos-02, Neg-04, Neg-07, and Neg-13 because the major fragmentation characteristics of flavone glycosides were from similar dehydration processes, retro-Diels-Alder reactions, the loss of saccharides, and the fracture of the saccharide ring ([Fig 2](#pone.0235533.g002){ref-type="fig"}, [S3 Fig](#pone.0235533.s003){ref-type="supplementary-material"}, and [S3](#pone.0235533.s008){ref-type="supplementary-material"} and [S4](#pone.0235533.s009){ref-type="supplementary-material"} Tables). In the largest circle of family Pos-02 and family Neg-04, the structural character of flavones was that two glycosyls attached to 4′, 5, 6, 7, 8-pentahydroxyflavone or 4′, 5, 6, 7, 8-pentahydroxyisoflavone. The second largest circle of family Pos-02 was composed of compounds including two glycosyl groups attached to 4′, 5, 6, 7-tetrahydroxyflavone or 4′, 5, 7, 8-tetrahydroxyflavone. Most compounds were 4′, 5, 6, 7-tetrahydroxyflavone or 4′, 5, 7, 8-tetrahydroxyflavone attached to only one glycosyl moiety in the third largest circle of Pos-02, which were also in the largest circle of family Neg-07. In family Neg-13, compounds showed the major structures of 4\', 5, 7-trihydroxyflavanone or 4\', 5, 7-trihydroxyflavone without any glycosyl units.

![Molecular Networking (MN) visualization of family Pos-02.\
Each node is represented as a compound's MS/MS spectrum because all retention times of nodes are different. Blue nodes are represented as spectra of identified constituents, which include noted compounds' names, and grey nodes are represented as spectra of their unknown analogues. Each coloured wedge of a node pie is the proportion of the spectral counts derived from each respective season (red: summer, blue: autumn, yellow: winner). Each edge between nodes is represented as a spectrum-to-spectrum similarity cosine score above 0.7.](pone.0235533.g002){#pone.0235533.g002}

The flavans were largely distributed to families Pos-04, Pos-12, Neg-01, Neg-06, Neg-11, Neg-12, Neg-13, and Neg-21 ([S3](#pone.0235533.s003){ref-type="supplementary-material"} and [S4](#pone.0235533.s004){ref-type="supplementary-material"} Figs and [S4 Table](#pone.0235533.s009){ref-type="supplementary-material"}) since the main fragmentation characteristics of flavan glycosides were from similar dehydration processes, retro-Diels-Alder reactions, the loss of saccharides, the removal of carbon monoxide, and the fracture of the saccharide ring ([S3 Table](#pone.0235533.s008){ref-type="supplementary-material"}). Although there were many constituents (nodes) in the corresponding families (MNs), only M043 was in the Pos-04 and Neg-01 families, and M029 was in Neg-06, indicating that M043 and M029 might have diverse analogues in MF. M043 and M044 both contained two epicatechin units, forming family Pos-12 with their analogues. In Neg-12, compounds M029, M039, and M040 have the diglycosyl moiety attached to carbon 7 at the A ring of 4\', 5, 7-trihydroxyflavanone. Some flavans and flavones without any glycosyl groups, including M131, M133, M140, and M141, belonged to Neg-13.

Other compounds in MF, including alkaloids, coumarins, lignans, phenols, polyols, steroids, and terpenoids, had a large variety of structures and formed many small MNs with their analogues, although they belonged to the same class ([S3](#pone.0235533.s008){ref-type="supplementary-material"} and [S4](#pone.0235533.s009){ref-type="supplementary-material"} Tables).

In the development of new drugs from natural resources, researchers are keen to elucidate the initial chemical profiles of complicated mixtures for further studies. Furthermore, if some known constituents have been reported in other plants, then research of their unknown analogues can be facilitated. With comprehensive information pertaining to MS spectra, the 168 compounds and approximately five hundred unknown analogues were presented in MNs. The results could aid researchers in expanding their knowledge of MF's chemical profiles and provide some clues for further exploitation of promising unknown analogues.

Principal Coordinate Analysis (PCoA) {#sec015}
------------------------------------

In the prevailing view, seasonal or environmental factors readily cause chemical composition variations in plants \[[@pone.0235533.ref009]\]. There were too few peaks in the fingerprinting figures to evaluate the influences of UFLC-DAD. Therefore, abundant MS data of hundreds of constituents were processed by PCoA to estimate the influence of season and districts (shown in [Fig 3](#pone.0235533.g003){ref-type="fig"}).

![Principal coordinate analysis (PCoA) according to season (A) and geographical environment (B).](pone.0235533.g003){#pone.0235533.g003}

The results demonstrated that the samples picked during the same season in the same district, resembled each other, as expected. However, the samples gathered in the same season were readily clustered, as shown in A of [Fig 3](#pone.0235533.g003){ref-type="fig"}. For the samples from Suixi, including S-01, S-02, S-03, S-12, S-13, and S-14, summer and winter made them slightly distant in B of [Fig 2](#pone.0235533.g002){ref-type="fig"}. The same occurred for the samples from Yangchun, including S-05, S-06, S-07, and S-15 collected in autumn and winter. However, the samples in Yangxi were indistinguishable even though they were picked in summer and autumn. It appears that the influence of reasons was more obvious than that of districts for the chemical composition of MF.

Fingerprint analysis {#sec016}
--------------------

### Optimization of extraction and chromatographic conditions {#sec017}

Different proportions of methanol water solution (50%, 70%, and 100%) were tested to extract maximum constituents. The optimal extraction method was ultrasonic extraction with a methanol water solution (70%, v: v). The determination wavelength was chosen as 339 nm after the chromatograms were scanned by DAD. The gradient elution program was optimized to acquire higher resolution for chromatographic peaks, and then, three kinds of columns were used to test its feasibility. The seven peaks were chosen as common peaks in fingerprint analysis due to their areas, resolutions, and purities.

### Methodology validation {#sec018}

*Specificity*. The integration peaks in the chromatogram of the sample solution corresponded in time to the peaks in the chromatogram of the MF reference herb solution and the standard solution. No such peaks of that retention time appeared in the chromatogram of the solvent ([S4 Fig](#pone.0235533.s004){ref-type="supplementary-material"}).

*Precision*. In the repeatability and intermediate precision tests, all RSDs of the RRT and RPA were below 6.00%, and all similarities were between 0.90 and 1.00, indicating high precision ([Table 1](#pone.0235533.t001){ref-type="table"}).

10.1371/journal.pone.0235533.t001

###### The results of repeatability, intermediate precision, stability, and ruggedness for the seven common peaks.

![](pone.0235533.t001){#pone.0235533.t001g}

  -------------------------------------------------------------------------------------------------------------------------------------
  Peak\   Repeatability (n = 6)   Intermediate precision (n = 4)   Stability (n = 6)   Ruggedness (n = 3)                        
  No.                                                                                                                            
  ------- ----------------------- -------------------------------- ------------------- -------------------- ------ ------ ------ ------
  1       0.29                    0.88                             0.55                6.00                 0.19   2.52   5.03   4.14

  2 (S)   0.00                    0.00                             0.00                0.00                 0.00   0.00   0.00   0.00

  3       0.10                    0.18                             0.32                0.16                 0.13   0.17   2.42   4.75

  4       0.19                    1.83                             0.74                4.88                 0.25   2.65   0.35   6.11

  5       0.20                    0.50                             0.28                2.15                 0.19   1.11   1.23   7.41

  6       0.21                    0.14                             0.42                0.60                 0.20   0.54   0.80   3.59

  7       0.37                    0.13                             2.06                2.39                 0.42   3.16   6.75   7.46
  -------------------------------------------------------------------------------------------------------------------------------------

RRT: Relative retention time.

RPA: Relative peak area.

*Stability*. The RSDs of the RRT and RPA were all below 3.16%, and the similarities were between 0.90 and 1.00 over 48 hours. The seven common peaks were presented to be stable for sample solutions over 48 hours ([Table 1](#pone.0235533.t001){ref-type="table"}).

*Ruggedness*. After three kinds of columns were used to evaluate the ruggedness, the RSDs of the RRT and RPA were all below 7.46%, and the similarities were between 0.90 and 1.00. The method showed good ruggedness on different columns ([Table 1](#pone.0235533.t001){ref-type="table"}).**Sample fingerprint analysis.** After methodology validation, the similarities between 15 batches of MF samples and the reference fingerprint were calculated with the Similarity Evaluation System for Chromatographic Fingerprint of Tradition Chinese Medicine Software (Version 2012.1, Chinese Pharmacopoeia Commission). The content of vitexin was determined as shown in [Table 2](#pone.0235533.t002){ref-type="table"} according to the regulation of MF in the Chinese Pharmacopoeia (Version 2015, Part I, Chinese Pharmacopoeia Commission). The fingerprint chromatogram and the similarities are presented in [Fig 4](#pone.0235533.g004){ref-type="fig"} and [Table 2](#pone.0235533.t002){ref-type="table"}. All similarities were between 0.90 and 1.00, with a vitexin content above 0.040%, indicating a relatively consistent chromatogram by UFLC-DAD. The results presented a precise, repeatable, and stable method to control the quality of MF.

![The fingerprint chromatogram of 15 batches of MF.\
R: Reference fingerprint, 2 (S): Vitexin.](pone.0235533.g004){#pone.0235533.g004}

10.1371/journal.pone.0235533.t002

###### The similarities of 15 batches of MF in fingerprint analysis.

![](pone.0235533.t002){#pone.0235533.t002g}

  Batch No.   Similarity   Content of vitexin (%)
  ----------- ------------ ------------------------
  S1          0.998        0.0687
  S2          0.985        0.0650
  S3          0.987        0.0683
  S4          0.978        0.0620
  S5          0.966        0.0477
  S6          0.966        0.0593
  S7          0.959        0.0488
  S8          0.986        0.0956
  S9          0.988        0.0658
  S10         0.983        0.0837
  S11         0.946        0.1597
  S12         0.996        0.0538
  S13         0.998        0.0625
  S14         0.997        0.0588
  S15         0.998        0.0489

Conclusions {#sec019}
===========

In this study, MN and fingerprint analysis were combined as a strategy to study the chemical composition in MF, which focused on integral characteristics of the identified constituents and their analogues. Of 168 identified compounds, 165 constituents were identified in MF for the first time, and approximately five hundred unknown analogues were presented by MN, which aided in systematizing the MS/MS spectra data and determining the chemical profile of MF. PCOA was applied to estimate the influence of seasonal and geographical environment variations. Fingerprint analysis was used to quantitatively analyse common peaks according to the overall appearance of the chromatogram. This strategy can be used to understand the chemical profiles, control the quality of MF, and contribute to discovering unknown analogues for further exploitation in the future.

Supporting information {#sec020}
======================

###### The molecular structures of the identified compounds.

(TIF)

###### 

Click here for additional data file.

###### Molecular networking (MN) visualization of families Pos-10 and Neg-10.

Each node is represented as a compound's MS/MS spectrum because all retention times of nodes are different. Blue nodes are represented as spectra of identified constituents, which include noted compounds' names, and grey nodes are represented as spectra of their unknown analogues. Each coloured wedge of a node pie is the proportion of the spectral counts derived from each respective season (red: summer, blue: autumn, yellow: winner). Each edge between nodes is represented as a spectrum-to-spectrum similarity cosine score above 0.7.

(TIF)

###### 

Click here for additional data file.

###### Molecular networking (MN) visualization of families Neg-04, Neg-07, and Neg-13.

Each node is represented as a compound's MS/MS spectrum because all retention times of nodes are different. Blue nodes are represented as spectra of identified constituents, which include noted compounds' names, and grey nodes are represented as spectra of their unknown analogues. Each coloured wedge of a node pie is the proportion of the spectral counts derived from each respective season (red: summer, blue: autumn, yellow: winner). Each edge between nodes is represented as a spectrum-to-spectrum similarity cosine score above 0.7.

(TIF)

###### 

Click here for additional data file.

###### Molecular networking (MN) visualization of families Pos-04, Pos-12, Neg-01, and Neg-11.

Each node is represented as a compound's MS/MS spectrum because all retention times of nodes are different. Blue nodes are represented as spectra of identified constituents, which include noted compounds' names, and grey nodes are represented as spectra of their unknown analogues. Each coloured wedge of a node pie is the proportion of the spectral counts derived from each respective season (red: summer, blue: autumn, yellow: winner). Each edge between nodes is represented as a spectrum-to-spectrum similarity cosine score above 0.7.

(TIF)

###### 

Click here for additional data file.

###### Specificity of methodology validation of MF fingerprint.

A: Standard solution of vitexin, B: solvent, C: Solution of MF reference herb, D: Sample solution of MF, 2 (S): Vitexin.

(TIF)

###### 

Click here for additional data file.

###### Sample information.

(DOCX)

###### 

Click here for additional data file.

###### Identified compounds' information.

(DOCX)

###### 

Click here for additional data file.

###### Identification of compoundsin MF.

(DOCX)

###### 

Click here for additional data file.

###### Molecular networking families' information.

(DOCX)

###### 

Click here for additional data file.

10.1371/journal.pone.0235533.r001
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We would appreciate receiving your revised manuscript by 21 March. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Tommaso Lomonaco, Ph.D

Academic Editor

PLOS ONE

Additional Editor Comments (if provided):

Dear authors, please address all the comments of the reviewer.

Regards,

Tommaso Lomonaco

Journal Requirements:

When submitting your revision, we need you to address these additional requirements:

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at <http://www.plosone.org/attachments/PLOSOne_formatting_sample_main_body.pdf> and <http://www.plosone.org/attachments/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: 1. Author identified 165 constituents in source material MF using MN methodology, Is it exact identification without overlapping in the data used.

2\. Author extracted MF with 70% methanol and used cured extract itself. However, it would be better if the extract was fractionated with different solvents to reduce complexity and to say exactly which portion and constituents are responsible for its medicinal use.

3\. Author has collected the source material from three districts of Guangdong province in three seasons to assess the geographical and seasonal influence on constituents. But these districts may not vary much geographically. It would be better if author collect MF from varied places of china or world.

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0235533.r002

Author response to Decision Letter 0

20 Mar 2020

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Response:

Thanks for your comment and approval.

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Response:

Thanks for your comment and approval.

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The PLOS Data policy requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Response:

Thanks for your comment and approval.

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Response:

Thanks for your comment and approval.

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1:

1\. Author identified 165 constituents in source material MF using MN methodology, Is it exact identification without overlapping in the data used.

Response:

Yes. The identified constituent detailed information was shown in S1 Fig and S2 and S3 Tables, including name, molecular structure, chemical formula, rentention time, observed exact mass, mass error, and main fragment ions. In line 220-231, our results were compared with the reported results in literature about Microctis Folium. All information presented exact identification results without overlapping in the data used.

2\. Author extracted MF with 70% methanol and used cured extract itself. However, it would be better if the extract was fractionated with different solvents to reduce complexity and to say exactly which portion and constituents are responsible for its medicinal use.

Response:

In line 48-58, MF showed the effects of aiding the digestive system, alleviating diarrhoea, and treating symptoms of fever caused by the common cold when it is decocted with hot water. So, in this study, we preferred to extract hydrophilic constituents in MF, which were extracted with 50%, 70% and 100% methanol.

3\. Author has collected the source material from three districts of Guangdong province in three seasons to assess the geographical and seasonal influence on constituents. But these districts may not vary much geographically. It would be better if author collect MF from varied places of china or world.

Response:

Initially, we tried to collect MF from more districts. However, we found MF was hardly available from many places of world by local herbal markets or online shopping system. Furthermore, some batches of MF failed to provide detailed location information, including latitude, longitude, and altitude, and couldn't be used in this study, which hindered MF collection from varied places of china or world.

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

6\. PLOS authors have the option to publish the peer review history of their article (what does this mean?). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

Do you want your identity to be public for this peer review? For information about this choice, including consent withdrawal, please see our Privacy Policy.

Reviewer \#1: No

Response:

We respect reviewer's choice.

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_\_

Dear Reviewer,

Thank you for your careful comments concerning our manuscript entitled "Integration of molecular networking and fingerprint analysis for studying constituents in Microctis Folium" \[PONE-D-19-30659\].

We have studied comments carefully and responded to reviewer which we hope meet with approval. Revised portion are marked using the \"Track Changes\" function in Microsoft Word and the responses are followed the reviewer's comments.

We appreciate your kind advice and careful work. If anything is not clear or in case of whatever question in the manuscript, please do not hesitate to contact us.

###### 

Submitted filename: Response to reviewer 20200314.docx

###### 

Click here for additional data file.

10.1371/journal.pone.0235533.r003
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Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

20 May 2020

PONE-D-19-30659R1

Integration of molecular networking and fingerprint analysis for studying constituents in Microctis Folium

PLOS ONE

Dear Dr. Bai,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

The internal editorial staff has assessed your submission, and we have concerns about the grammar, usage, and overall readability of the manuscript. We therefore request that you revise the text to fix the grammatical errors and improve the overall readability of the text in order to meet PLOS ONE publication criteria requiring that the language in submitted articles must be clear, correct, and unambiguous. We suggest you have a fluent, preferably native, English-language speaker thoroughly copyedit your manuscript for language usage, spelling, and grammar. If you do not know anyone who can do this, you may wish to consider employing a professional scientific editing service. Whilst you may use any professional scientific editing service of your choice, PLOS has partnered with both American Journal Experts (AJE) to provide discounted services to PLOS authors. AJE has extensive experience helping authors meet PLOS guidelines and can provide language editing, translation, manuscript formatting, and figure formatting to ensure your manuscript meets our submission guidelines. If the PLOS editorial team finds any language issues in text that AJE has edited, AJE will re-edit the text for free. To take advantage of this special partnership, use the following link: <https://www.aje.com/go/plos/>. Please note that having the manuscript copyedited by AJE or any other editing services does not guarantee acceptance for publication.

Please note that PLOS ONE does not copyedit accepted manuscripts and that one of our criteria for publication is that articles must be presented in an intelligible fashion and written in clear, correct, and unambiguous English (<http://www.plosone.org/static/publication#language>). 

We would appreciate receiving your revised manuscript by Jul 04 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Tommaso Lomonaco, Ph.D

Academic Editor

PLOS ONE

and 

Vanessa Carels

Staff Editor

PLOS ONE

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: Author answered all the questions raised by me while reviewing the manuscript, satisfactorily. No further comments on the manuscript.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0235533.r004

Author response to Decision Letter 1

5 Jun 2020

Dear Dr.Tommaso Lomonaco,

Thanks for your careful comments concerning our manuscript entitled "Integration of molecular networking and fingerprint analysis for studying constituents in Microctis Folium" (PONE-D-19-30659R1).

We have submitted the manuscript to American Journal Experts (AJE) for English editing. Revised portion are marked using the \"Track Changes\" function in Microsoft Word.

We appreciate your kind advice and careful work. If anything is not clear or in case of whatever question in the manuscript, please do not hesitate to contact us.

Best wishes

Yang Bai

###### 

Submitted filename: Response.docx

###### 

Click here for additional data file.
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18 Jun 2020

Integration of molecular networking and fingerprint analysis for studying constituents in Microctis Folium

PONE-D-19-30659R2

Dear Dr. Yang Bai,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

Kind regards,

Tommaso Lomonaco, Ph.D

Academic Editor

PLOS ONE

Additional Editor Comments:

Dear Authors, the english level of the manuscript is significantly improve thus the article can be published in PlosOne.

Regards,

Tommaso Lomonaco

10.1371/journal.pone.0235533.r006
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Tommaso Lomonaco

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

23 Jun 2020

PONE-D-19-30659R2

Integration of molecular networking and fingerprint analysis for studying constituents in Microctis Folium

Dear Dr. Bai:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.

Kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Tommaso Lomonaco

Academic Editor

PLOS ONE
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